Conditioned medium was collected from a bone-metastatic breast cancer cell line, MDA-MB-231, and cultured with an immature osteoblast cell line, MC3T3-E1. Under these conditions the osteoblasts acquired a changed morphology and appeared to adhere in a different way to the substrate and to each other. To characterize cellular adhesion, MC3T3-E1 osteoblasts were cultured with or without MDA-MB-231 conditioned medium for two days. With mechanical scanning acoustic reflection microscopy, we were able to detect a change in the adhesive condition of the interface between the cell and the substrate, but not with optical microscopy
INTRODUCTION
Once breast cancer has progressed to an advanced stage, it is likely to metastasize to bone, and is usually fatal. However, the process by which breast cancer affects bone tissue is poorly understood .
1 When breast cancer metastasizes to bone, the osteoclasts are constitutively activated, resulting in osteolytic lesions .
2 Kureja et al examined nude mice with bone metastasis, and found a significant decrease in bone formation . also been reported elsewhere . [3] [4] [5] Therefore, these observations suggest that breast cancer cells affect osteoblasts in addition to osteoclasts.
When MC3T3-E1 osteoblasts were cultured in cancer cell condition medium, they took on a fibroblast-like morphology and exhibited adhesion characteristics different from those observed in normal medium. The osteoblasts were fixed and stained for actin visualization and for observation of the focal adhesion plaques with optical microscopy. However, since fixation kills the cells, some characteristics of the adhesion could be missed. On the other hand, an acoustic image formed by reflected ultrasonic waves is based on the elastic properties of the living cells. Therefore, fixing and staining are not required for mechanical scanning acoustic reflection microscopy 6 (hereinafter called simply "SAM"). Hence, living cells can be easily observed. Further, SAM allows observation not only of the surface but also of the internal structure of the specimen with sub-micrometer resolution . [7] [8] [9] [10] [11] [12] This report presents the visualization of adhesive conditions of living osteoblasts grown on the substrate using SAM. The results are compared with those obtained with laser scanning confocal microscopy. Fig. 1 shows the local adhesion plaques visualized with interference reflection microscopy . [13] [14] [15] The focal adhesions as black spots are not clearly visualized. Further, the shapes of the cells are totally different from those of the living cells visualized with SAM. Our assumption is that the fixing procedure for the cells, when we try to observe the adhesive conditions with optical microscopy, may have an effect on the interface.
SPECIMENS

SCANNING ACOUSTIC MICROSCOPY
For the SAM experiments, MC3T3-E1 osteoblasts were plated at 10 4 cells/cm 2 in differentiation medium (MEM + 10% FBS, 50 ug/ml ascorbic acid, and 10 m, glycerophosphate) and incubated overnight. The following day, media were replaced with 50% 2x differentiation medium (MEM + 20% FBS, 100 ug/ml ascorbic acid, and 20 mM, glycerophosphate) plus 50% MDA-MB-231 conditioned medium or vehicle control medium (serum free medium). Cells were cultured in a humidified 37 o incubator containing 5% CO 2 and 95% air, receiving media changes every other day. For the laser scanning confocal microscopy experiments, cells were fixed in 4% paraformaldehyde and stained with either AlexaFluor 568 phalloidin (twenty minutes), or monoclonal anti-tubulin cy-3 conjugate (one hour).
